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as Eq (1.4) for free convection a
e : . - Lconvection and as B %) for the Hur
bu%enyftzpe of cooling (ks? 4), It Eq (%,g%.SP §o~(in§)ugx—
;Eifglézgig 1nt£q (1,2, %hen the formula (1,6) ig ob%ginég
e -L1NeS Tne probiem £or the conditi 1L 1
( é ~ relative leagth ¢f the shaft eécééﬁg“hl‘?' aggié¢.8}
formila cannot be easily intecprat -
: + De Slly 1ntegrated, therefore its I0Xi~
mate so%ququ 1s preferable, This éan be based n; gpp;gx;
ggd on v?e iollowing theorems sed on Ba (2.1)
eorem 1. If the following exist:
(1) The function (£) sogthaﬁ; ] )
o€, o5)) =0 |
(2) The function ¢(fz ©) 80 that:
. O<i:\< .
SESLTL <0 - w(f)S apd) and the
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continuous function ocl(E) and o.2(€) with the conditions:

¢(0) + a;(0) <0 < ¢(0) + ay(0)
0(1) +a (1) <O p(1) +ay(1) ,

(3) A positive continuous function f(e) differentiated
twice,

(4) A function ¢o(€, @)2 m >0 , then for the small

e>0 , a solution Qe(E) of Eq (2.1) exists which diverges
to ¢(£) for €9 in the interval 6, 1 - E_:] , whers

0<8<1/2 ., Also, if ¢(f) can be differentiated twice,
tgen Eq (2.2) can be defindi for the conditions (2,3) and

Card 3/6 ZIheorem 2, For the conditions (1) - (4) of Theorem 1 and
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for the continuous funstion ©' (&) , a solution of Eq (2.1)
exists which cau be vesified fror Eg 52.5 , Whers p and

r are determined from Eqs (2.3) and (2.%4) ana 1 from

Eq (2.6). Both theorems can be applied for finding an
approximate solution, In this case the function ¢(§, 0) =0

1s equivalent to Eq (2.7) where w(g) is obtained from

Eq (2.8)., The Eq g2.7) has a simple solution for any value
of the function w which can be seen in the figure on
P 47. As an example, ths data at the foot of P 47 are given
for the jet-type of conoled gas turbine., The value of oy

is determined from Eq {3.1), where

keal » and B = 0,00292 ~__

A = 0,454
un chas ¢® c®

[0) ¢

corresponding to “the angulesr rotation 10% rpm and T = 27 cm,
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The limiting conditions are assumed as

6(0) = 0 , —Qgéil——— =0

Then the approximate solution will be found from Eq (2.7)
with w(£) -in this case being equal to

415 x 10~ =4 . From the graph of V = 1/3 , the values of
t and T are found a8 t = 0,086, T = 378°C. The value
of |t (0) - o 1l=0.086 is found from Eq (3.2), which
shows that the error of approximation is of an order of
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= -2
E = (ﬁfv € = 10°°), There is 1 figure and there are 5

references, of which 4 are Soviet
re and 1 English,
SUBMITTED: July 4, 1958. °
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AUTHOR: Tirskiy, G. A. (Moscow)

TITLE: Torsion df'éuﬁolibw Rod Bounded by Zhukovskiy-Chaplygin
Profiles (Krucheniye pologo sterzhnya, ~sranichennogo
krylevymi profilyami Zbukovskogo-Chaplyginag)

PERIODICAL: Izvestiya Akademii nauk SSSR OTN, Mekhanika i mashino-
stroyeniye, 1959, Nr 2, pp 114-121 (USSR)

ABSTRACT: The Zhukovskiy-Chaplynin profiles are transformsd con-—
formally on to a concentric ring, and the complex variable
methods of Muskhelishvili (Ref 1) are used to obtain equat-
ions for the torsional rigidity (expressed as polar moment
of inertia), and the tangential stress components, The

equations are in series form, and estimates are given of
the accuracy obtained by taking a limited number of terms
in the series, There are 1 figure and 3% Soviet references,

SUBMITTED: March 29, 1957.
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AUTHOR: Tirskiy, G.A.

TITLE: An exact solution for heat exchange through a disc
rotating in a viscous incompressible fluid

PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 11, 1961, 87,
abstract 118581 (Tr. Mosk. fiz.-tekhn. in-ta, 1959,
no. 3, 85 - 92)

TEXT: An exact solution is obtained for a temperature field and
for heat exchange through a disc, when different viscous incompres-
gsible fluids with different temperatures at some distance from the
disc, occur on both sides of a rotating disc of infinite radius.
Solutions of conductivity equations inside the disc and on both its
gides fulfill the conditions of stress on side surfaces of the
disc. For the Prandtl number P = 1, the equations allow exact soluq////
tion in quadratures. If energy dissipation is equal on both sides -~
of the disc, the solution is gimplified and for this case, the ex-
pression was obtained for a temperature field at any P. [Abstrac-
tor's note: Complete translation].
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AUTHOR 1

TITLE:
PERIODICAL:

ABSTRACT :

67902

Tirskiy, G. A. S0V/20-129-5-7/64

et \
The Fusion of a_Hgg&:ggndugiinéﬂWall Behind a Moving Shock Wave

Doklady Akademii nauk SSSR, 1959, Vol 129, Wr 5, pp 969-992 (USSR)

The present paper gives an exact solution of the problem of the
fusion of a plane wall in consideration of heat conduction into
the wall in the region behind a plane shock wave, which in a
gas at rest moves with constant velocity parallel to the wall.
A steady flow of the heated gas is produced on this occasion.
The boundary of the body reaches melting point as soon as the
shock wave passes through a given point on the boundary. Behind
the shock wave the motion of a melt-film must be taken into
account, which is bounded above by the contact surface between
gas and melt and below by the contact surface melt - body.

The laws of the motion of these two surfaces are, at first, not
known and must be determined while the problem is being solved.
This problem is described by the equations of the unsteady
boundary layer in the gas and in the melt film; as well as by
the equations of heat conduction in the solid body. Thegse rather
voluminous equations are explicitly written down. In the theory
of boundary layers pressure does not change during passage
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through the discontinuity surface. Pressure in the melt there-
fore will equal gas pressure as well as tho prossure Poo in
infinity. The boundary conditions belonging to the above
equations are then written down. The mathematically formulated
problem permits an exact solution for the velocity profiles, for
the laws of motion, and for the normal velcuities of the contact
discontinulty surface and the melt surface, A system of ordinary
differential equations of the 12-th order with 2 unknovm
parameters is obtained, which can be solved only numerically.
The author finally investigates a special case, in which, besides
other special conditions, the melt is an incompressible liquid
-with constant viscosity coefficient and heat conduction
coefficient. The boundary value problem thus resulting may be
dealt with numerically or, by approximation, by expansion in
series, There are 2 Soviet references. HP/

PRESENTED; August 15, 1959, by L. I. Sedov, Academician

SUBMITTED: May 23, 1959
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Auéngn: Tirskiy, 6. A. S0V/20-125-2-13,64
-—
TITLE; Two Exact Solutions of the Nonlinear Problem of Stefan
(Dva tochnykh resheniya nelineynoy zadachi Stefana)

PERIODICAL: Doklndy Akademii nauk SSSR, 1757, Vol 125, MNr 2, pp 293-220
(USSR)

ABSTRACT @ The Léme-Clapeyron- Stefan problem is nonlinear even in ils
most simple form. because some of the boundary conditions
are given on a mobile boundary. The law rfor the motion of
this boundary is. from the outset, unknown and must be de-
termined while the problem is being solved. The problem be-
comes "doubly" nonlinear if the variation of the fhermal
parameters is taken into account as a function of temperature.
Parametric nonlinearity must be taken into account when solv-
ing such problems as are connacted with the melting of bodies
round which considerably heated gas currents or gas currents
of high velocity flow (if the temperature of deceleration
is considerably higher than the temperature of the metal or
of the heat protecting covering. The present report gives
the exact sclutiona of two of such nonlinear onedimensional
problems. The author first investigates the following non-
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Two Exzact Solutions of the Honlinear Problem of Stefan

linear onedimensional problem concerning the heating of a
gemi-gpace.
09 ., 0 39
(o) 3¥-=‘( 3; [L(O) 5;] sy Y>>0, t> 03
39

o(y, 0) =0, 0(0.%) = 1 b —>0 or® —>0aty— .

Here it holds that 9 = (T .. TO)/(T1 = T)5 (T)e(T) = qch(0);
AMT) = AL(9); X = A/oc and T, denotes the initial tempera-
ture of the semimspace,.fd ~ the temperature of the boundary

)
of the semi -space; (7). c(T). A(T) -~ the dens’ iy, the gpeci-
fic heat, and the thermal conductivity of the body, which
are considered to be known funciions of temperature, X - a
parameter with the dimensicns of temperature conductivity,
First, a case is dealt with in which the boundary value prob-
lem may be solved in closed form. On the basis of this exact
solution various approximated solution methods may then be
developed for any L(f) and N(f). The boundary value problem
under investigation is equivalent to a nonlinear integral
equation of %the Volterra type, which may be solved by employ-

APPROVED FOR RELEASE: 07/16/2001

CIA-RDP86-00513R001755810014-9"



IR

"AP?ROVED FOR RELEASE: 07/16/2001 CIA-RDP8

6-00513R001755810014-9

25D

i mmEe )

SR

507/2c-125-2-13/64 .

Two Exact Solutions of the Nonlinear Problen of 3tefan

card 3/4

APPROVED FOR RELEASE: 07/16/2001

ing the method of succesaive approximations. The solution
given here holds for T1<( Tpl’ where Tpl denotes the melting

- om - e ) 1 T n -
temperature of %L2 hody. In the case of 'I‘1 > 1me1t a melt

in,c wave penetrates into tho interior of the body. The law
for the notion of this wave ig, at the outget, not known

and rust be determined in tne course of solving the problem.
A rather voluminous gsolution of the problem iz also explicit-
1y written down. In the general tase of variable coefficients,
the bounda~y value problem 1is equivalent to a system of two
nonlinear sntegral gquations of the Volterra type. "ie author
then invastigates exact solutions of the Lamé—Clapcyron-Stefah
problen of the type of uniformly propagating wavese. In the
case of constant thermal paraneters, the golution can be
found 'n explieit form; 1t corresponds fto an exponential dis-
tribution of the initial tenperature in the body. It is
further possible %0 determine some exach explicit solutiorns
for special forms of the functiona L(¢ ) and N(§ ). There

are 6 references 4 of which are Soviet.
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AUTHOR:  Tirskiy, G. A. S0V/20-128-6-12/63

TITLE: Heating of a Thermal-conductive Wall Behind a Moving Compression
Shock

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 6, PP 1140-1143
(USSR)

ABSTRACT: The present paper gives an exact solution of the problem con-

' cerning the heating of & plane wall in the proximity behind a
plane shock wave which moves in a gas at rest with a constant
wall-parallel velocity. The paper by Yu. A. Dem'yanov (Ref 2)
gave the golution of the problem concerning the formation of
the boundary layer of a viscous compressible gas around & gemi-
infinite plate behind & moving shock wave. The asymptotics in-
vestigated in the neighborhood behind the shock wave is gimilar
to the exact solution given by S. D. Nigam. Let a plane shock
wave travel in a gas at rest with the constant velocity D paral-
lel to the boundary y = O of a thermal-conductive body (which
occupies the half-space ¥ ¢ 0 and possesses temperature T__at

infinity); w_» B O and Quodenote the velocity, the pressure,
Card 1/3 the density, and the temperature in the uniform gas flow behind
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the shock front at an infinite distance from the body. The
temperature of the half-space boundary in the neighborhood of
the shock wave can then attain the melting temperature Tm of

the body material. Next, the conditions are determined under
which the body begins melting behind the shock front, by

simul taneously solving the equations of the unsieady boundary
layer (which forms in the proximity of the half-space boundary
behind the shock wave) and the equations of thermal conductivity
in the solid body with corresponding boundary conditions. In

the neighborhood of the shock wave, in the boundary layer, the
flow is dependent on two variables. The equation system to be
solved for the gas and respective boundary conditions is writ-
ten down. This system with respective boundary conditions is
invariant with respect to the one-parametrical group of simi-
larity transformations. Hence, also the solution must be in-
variant with respect to suoh trensformations. The resulting
boundary problem is explicitly written down. This problem cannot
be solved by quadratures but only by numerical computations.

For this purpose, it is reconducted to the corresponding system

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755810014-9"
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of integral equations, namely to a 8ystem of non-linear integral
» equations of the Volterra type. This system of integral equations

can then be solved by the method of successive approximations.

The resulting solutions are explicitly written down. There are

2 references, 1 of which is Soviet.

PRESENTED:  June 2, 1959, by L. I. Sedov, Academicisn W
SUBMITTED:  May 27, 1959

i
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TIRSKIY, G. A.  (Moscow)

"On the Theory of Disintegration of solid bodies in gas flowe "

report presented at the First All-Union Congres :
5 0O o ;
Mechanics, Moscow, 27 Jan - 3 Feb 1960. ng n Theoretical and Applied
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AUTHOR ¢ i i (Moscow)

TITLE: Approxlhanggol tions of Some Non-Linear Froblems of

Heat Conductiony nd Liquid Kiltration

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Mekhanika i mashinostroyeniye, 1960, Nr 3,
pp 132-138 (USSR)

ABSTRACT: The paper is a continuation of previous work (Réf 1).
The problem of the heating of a half-space (y},O)?
the thermal properties of which vary with temperature.
is considered. The material is initially at temperature
Tyi and at time t = 0 a temperature TX jg applied
to the boundary y = 0, This leads to the solution
of the Volterra type non-linear integral aquation (1.1)
in which p(T), c{T), A(T) are respectively the
density, heat capacity and thermal conductivity and are
known functions of temperature, and X is a
parameter having the dimensions of diffusivity, An
approximate method of integrating the equation is
proposed, based on the series expansions (1.3) and (1.4).
If only one term of the series (1l.4) is taken, the zero
Card 1/4 order approximation (1.6) is obtained; two terms lead

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755810014-9"
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Approximate Solutions of Some Non-Linear FProblems of feat
Conduction and Liquid Filtration

te (1.7). 1In Fig 1, the accurate solution (Eq (1.11)
Ref 1) is plotted as curve 2, and the approximate
solution (Eq (1.14)) is plotted as curve 1 for
Comparison, Fig 2 gives the results of numerical
solution by a method of successive approximations

. curve 1 corresponds to Eq (1.15) and curve 2 to Eq (1,16),
The method is applied to the boundary problem (1.17)
encountered in investigating the one-dimensional unsteady
filtration of soil water from a reservoir., The zero
order approximation is (1.18) and the first order
approximation (1,19), The solution (1.18) is plotted

- as curve 1 1in Fig 3 and (L.17) as curve 2 ; the
‘ numerical solution (Ref 3) practically coincides with
curve 2, If the temperature TX* is greater than the

melting point of the body (T,) then as from t =0, a
melted zone will be Propagated into the body from the
boundary Y =0, the motion of the dividing boundary of
the melted zone being found by solving the equations
Card 2/4 (2.1) to (2.4), where the index 1 refers tn melted and V/E;

e i e

SUHENIEN D
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Approximate Solutions of Some Non-Linear Froblems of Heat
Conduction and Liquid Filtration

the index 2 to the solid material; xp is the latent
heat of melting per unit volume. Eq (2.1) to (2.3) are
equivalent to two non-linear Volterra type integral
equations (2.5). As before, a series representation
(2.7) to (2.9) is adopted; the zero order approximation
is (2.10) and the first order approximation (2.12) and
(2.13). In order to assess the accuracy ot the
approximate solution, it is compared with the exact
solution given in Ref 1. It is assumed that

Lij(fi) = Nij(f;) =1 + £ (i = 1.2), p =~ 0.8,

m={ =1, A =5

(p, £ ., m and A are defined after Eq (2.4), p 135).

The exact solution is given by (2.20) wherz X2 is the

thermal conductivity at t = 0. Taking three terms of

(1.4) and (2.8), the second order approximation is (2.21)
Card 3/4 with no, a and b found from (2.15) to (2.,17) as p/i;

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755810014-9"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755810014-9

SIS 3 PRI A2

g

S/179/60/000/03/020/039
LO81/E44)

Approximate Solutions of Some Non~-Linear Froblems of Heat
Conduction and Liquid Filtration

SUBMITTED:
Card 4/4

0.159, =-1.209 and - 0.8¢¢ respectively, leading

finally to (2.22) for the second order approximations,
The accurate solution (2.20) is plotted as curve 1

Fig 4 and the approximate solution (2.22) as curve 2,

If Lij(f3) =1 +f;, N;=1 (i=1,2), p=o0.9

m= § = 1, A = 0.5, the zero order approximation is
(2.23) and the first order approximation is (2.24),
Curve 1, Fig 5 represents Eq (2.23) and curve 2 Eq (2.24),
Using a method of successive approximations to solve

Eq (2.5) and (2.6) numerically, the crosses Fig 5 are
obtained as a second approximation. It is concluded
that for rough calculations, the zero order
approximation is adequate and that the errors of the
first order approximation do not exceed 1 or 2%. There
are 5 figures and 3 references, 2 of which are Soviet
and 1 English,

December 4, 1959 —
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- AUTHOR:  _Tirskiy, Goa. (Moscow)

TITLE: On One Case of Heating of Rods by Friction ;

i
. PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye

1 tekhnicheskikh nauk, Metallurgiya i toplivo,
; - 1960, No. 6, pp. 34 - 43

TEXT: 'The problem is formulated as follows, Consider a solid
body occupying the half-space Y 2 0 which is kept at a
constant temperature Tol « Suppose further that at a time

t =0 a second half-space at an initial temperature T02
is applied to it with a bressure P(t) . The two solids have
"finite thermal conductivities and move in contact with each
other with a relative velocity Uo T wr . As a result of

surface friction the amount of heat reaching the two bodies
Per unit area of contact will be q(t) = fUOP(t) where f

is the dry friction coefficient, It {s then assumed that

Card 1/4
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On One Case of Heating of Rods by Friction

U P(t) = Bt~ 1/2 in which case the amount of heat reaching

the two bodies Per second per unit arca at a time t is
given by ¢

a(t) = g £ Bt'l/zdt = 28 Vt .

reach the melting point is reduced to the solution of the non-
linear set of differential equations

- e T -t . - Jr\-“ llllllll
a9 n,
MG =nglumm] o >0 (L)

a0,

= 9 an
Card 2/4 Ne (0) 57 —/.2;,;[14(03)#] O<y<oo, t>0
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B014/B00O7
° AUTHOR: Tirskiy, G, A,
RO
TITLEs The Surface Melting!of 8 Semi-infinite Eody in a Plane or

an Axially Symmetric Flow of an Incompressible Gasi

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 4, pp. 785-788

TEXT: Exact solutions of the Navier~Stokes equations and of the onflow
equation are obtained, which describe the steady surface melting in the
neighborhood of the eritical point of a body round which the gas flows.
It is assumed that the body is in a plane or axially symmetric gas flow,

the plane problem is dealt with, and the author proceeds from the
differential equations (1) (non-steady Navier-Stokes equations, and the
equation for the onflow of the body round the melting body), the
differential equations (2) (non-stesdy Navier-Stokes equations and the
equation for the onflow of the body in the melted film), and the heat.
conduction equations (3) for the solid. For these differential equations
the boundary conditions are given, and proceeding from these, the

//
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The Surface Melting of a Semi-infinite Body in 5/020/60/132/04/14 /054
a Plane or an Axially Symmetric Flow of an BO14/B007
Incompressible Gas

differential equations (11) - (15) are derived in consideration of the
fact that for the steady surface melting the solution must be of the

type of a uniformly propagating wave. The sc¢lution of these equations i
also the solution of the differential equations (1) ~ (6). An analogous
method is employed for the axiall -symmetric problem; and the system of
differential equations (22) - (28) is obtained, In conclusion. the

author briefly discusses the construction of the solution of the

boundary problems of the two systems of equations obtained., Generalizatioun
to compressible gases of variable viscosity and heat conductivity is
possible. There are 4 Soviet references.

PRESENTED: January 20; 1960, by L. I. Sedov, Academician

.«’/”ﬂ
SIBMITTEDs  December 10, 1959 s//b/
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AUTHOR: Tirskiy, G.A. (Mosoow)

TITLE: Surface melting of a solid in the vicinity of the
crivical point and line in a dissociated air flow
with evaporation of the melted layer

PERIODICAL: Zhurnal prikladnoy mekhaniki i tekhnieheskoy fiziki,
NCoe 59 19619 39 - 52

TEXT: The suthor solves a problem for a blunt-nosed body which is
either axially symmetric (stagnation point), or plane (stagnation
line), He also assumes the presence of the arbitrary but finite
nunber of endothermic fronts within the body, on which absorption
nf heat may occur. The appearance of sych fronts is related %o
~hanges in arystalline structure or to rotation of molecules occur-
ing at somez critical temperature. Metals and ceramics are examples
cf materials behaving in the above stated manner. The solution ta-
kes into acccunt any relation between thermo-physical parameters
and viscosity of melt, and temperature, and it is shown that any
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particular cas¢ can be reduced to the solution of a finite system.
A set of partial differential equations is given and the author
shows that for a atationary case it reduces to (2N + 2P + 8) non-
linear ordinary differential equations with (N + P + 1) unknown pa-
rameterz wnere N = No. 0of compocents, P = No. of characteristic tem-
peratures, and 1% 1s shown that the solution is unique. From sclv
ing the s011d phase it foilows that the separation between the
fronts i1s inversely proportional to the veloecity of melting. Tem-
perature distribution in the solid phase is obtained. Solutions for
the meltasd phase and boundary layer are derived and some typ§cal
~ases ars dis:uassed., They are: Disruption of the solid at low tem-
peratures when dissociation of air ran be neglected and the bounda-
ry layer can be tr§®ted as a binary mixture of vapor and air and at
high tempera‘tures, when the boundary layer represents a multi-com-
ponent mixture., The latter is treated as a binary mixture in lst
and as a ternary mixture in 2nd approximation. Also, it is assumed
that the surface ¢f the melt is an ideal catalyst for recombination
of atoms ¢f air. The equations are given for the case of melting
without evaporation and for pure sublimation. There are 10 -
ces: 5 Soviet-fploc and 5 nonSoviet-bloc., The 4 most recent re¥eren-
Card 2/3
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Surface melting of a solid in ... D237/D303

ses to the English-langusge publications read as follows: L. Ro-
berts, Stagnation - point shieldings by melting and vap zation,
1959, NASA TR T - 10: I. Beckwith, Similaer solutions for the com-
pressivle boundary layer on a ygwed cylinder with transpiration
cooling, 1358, NACA TN 4345; J.A. Pay and P.R., Riddell, Theory of
stagnation psint heat transfer in dissociated air, Journ. aero.
gcly 1958, vol. 25, No, 2j B Lighthill, Dynamics of dissociati‘g
gas - part I, equilibrium flow. 1957, vol. y pte 1, 1 - 32,

SUBMITTED: May 24, 1961
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AUTHOR: Tirskiy, G. A. (Moscow)
- T T e A
TITLE: Sublimation of a blunt body in the vicinity of the critical polnt

in a plane and an axisymmetric flow of a gas mixture

PERIODICAL:: Zhurnal vychislitel'noy matematiki 1 matematicheakoy fiziki, v. 1,
no, 5, 1961, 884 - 902

TEXT: The work under review obtains the exact solution (in the form of a

uniformly propagated wave) of the problem of equilibrium and nonequilibrium subli-

mation of a blunt body in the vieinity of the critical point and hnving an arbi-

trary relation between the physical properties and the temperature of the body.

For Prandtl numbers < = 0.7; 1 and Schmidt number Sc = 1, the solution is obtain-

ed numerically. By recourse to asymptotic integration the solution is also obtain-

ed for arbitrary numbers ~ and Se 0.5, It is shown that, if the accomodation b/*//

coefficient £ > 0,1, the evaporation of the body will then proceed with a preci-

sion sufficient for practical purposes according to diffusion kinetics (equilibriun

evaporation) with u.. -103 m/scc; for £ « 0.1 nonequilibrium evaporation has to

be accounted for., The necessary and sufficient condition is derived at which

Card 1/4
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boiling on the subliming front occurs, In the presence of boiling the sublimation
rate and the mass sublimation rate are found in finite form and expressed by the
fermilaes

e, s 2l o "“@*FﬁhUﬂrﬂdQum%-QUHMl
/T o (T = T PR )
T /e | 1 - L -+ Le .
f’m/) g fpan l/ Yaltl l_ 4 (T -+ i’;l’;,—,' r.'l' 1R (0w — Q] M, ‘/

The temperature profile in the body for an arbitrary dependence of the physico-
thermal characteristics of the body is found by quadratures, In the general case,
the solution of an actual problem reduces to the solution of a system of thrce
finite equations for the determination of concentration, temperature at the eva-
poration front, and the sublimation rate. Four tables are given with the solu-
tions of the boundary problem for the plane and the axisymmetric cases, These
tables, together with the following equations:
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in the equilibrium case, but

- /. f‘n"n fp 1
0y o AP ‘/ a7,
) w0 b Vo Vi (= 1):
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in the nonequilibrium cagse, where the notation
ZATo) == UTo) - ppitc T [Q (0,0) — Q1.
— op T Ty _Ta T e
PP-‘-‘T‘)};;: 0’_"17;' 0.,—1-;;, Om-- -,T:;- Cpyo: rm‘ (3-“)
Vo o = Pon o \/
0, = ="p;c ryozs - P o= py (T).

Ay e i’

was used, make it pPossible to solve the problem in all the casgeg considered, There
are 18 references 9 Soviet-bloe ang © non-Soviet-bloc, The references to the 4
most recent English-language publications read as follows: 'I,, Roberts, a theore-
tical study of stagnation~point ablation. NASA TR R-9, 1959; R, s, Brokaw. Approxi-
mate formulas for the Viscosity and thermal conductivity of gas mixture, J, Chem,
Phys., 1958, 29, no, 2, 391 - 397; E. A, Mason, s, c, Saxena, Approximate formula
for the thermal conductivity of gas mixtures, Phys, Fluids, 1958, no, 5, 361 - 369;
I.E, Beckwith, Similar solutions for the compressible boundary layer on a yawed
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S/207761/DOO/006/b08/025
1 0.%200 A001/A101

AUTHCR - Tirskiy, G.A, (Moscow)

PITLE, Deatruction of the front edge of a awept wing in a hypersenie flow
FERICDICAL; Zhurnal prikladnoy mekhaniki 1 tekhnicheskoy fiz1ki, no, 6, 1961,

54 _ 68
TEXT: At hypersonic flight velocities the equilibrium radiation tempera-

ture of the front edge of swept wings may attain values exceeding the melting

Folint of all high~melt1ng metals, If the flight time is short, a partial destruc-
=itn of the streamlined surface can be allowed, Using this system of "cocling",

the rate of destruction should be calculated brecisely. The author sets the prob-
lem of melting the front edge of a swept wing in the hypersonic Flow with allow-

¢e Ior evaporation of the film of the melt. The problem of the melting of the
wing placed in a steady gas flow ig reduced to solution of the following systems; '}//
noa-ztaticnary equations of the hypersonic bouridary layer in the gas, non-station. ¢
ary equations of the beundary layer in the film of the melt, and the system of

P.1 equations of heat conductivity in g solid (P-1 is the number of characteristic
“emperaturss in the body rslated to endothermic changes of the crystalline lattice),

Card 1/2
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AUTHOR: Tirskiy, G.a, (Moscow)
TITLE: Conditions on the surfaces of strong discontinuity in
a4 many-component mixture

PERIODICAL Prikladnaya matematikg 1 mekhanika, v, 25, no. 2,
1961, 196 - o8

i W
where Vi is some volune, noving witnh velocity fielg Vis Pi = mini

is the density of the i~th component, ny is the number of moles/
unit volume, D; is the molar hass of the i-th component. Summing

Card 1/7
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Conditions on the surfaces,,, D201/£;02
over i, and fropg the law of conservation of magg glves
dt j PdT - O “loz)
Vs

where v+ jig obtaineqd by summing the VI

at the instant 0f measure.
ment, and moving with velocity
N N
v = C, Vv (¢, = 21 = )
k'k 17 ¢ = P/
k=]

k=]
The usual vector notation,
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the equation of

& e |
S

conservation of motigp
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8/040 61/b25/002/bo3/b22
Conditiong on the surfaces ,,, D201/p302

[=5

d v2 { X
it 5- P(e + TT)dT =) PpVdo- | andd (e = E ckek) (1.4)
V.* S S k=1

the direction of the norma} to 5, S ig the surface boun-
ding v*, . is the botentig] energy of the System, €y 1s the con-

tribution to tpe total potentis] energy of the j-ty component, ang
is thevdensity vector of the flow of thermal energy. If 3 {g

an arbitrary sufficiently-—smooth portion of the surface of discon-
tinuity moving witp normal veloecity D ang wholly contained in vy
v E)V* instantaneoualy), then for any integral function A(x, Y

2, N
d .4
H\)Adr—ﬁ\g Ad‘ri-f| A(D-vn) do. (1.5)
v V3 S
As v contracts into 2y the left—hand-side of (1.5) ¢tonverges unj-
formly +o 2ero, ang hence, for time ¢, the following equations gre
Card 3/7
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Picu (D T Pn,1) = Psciy (D — vln; 3) | (i=1t Ny (l 6)

P1(D—v,) = re(D— Ung)
Pr(D— Unt) vy - Py =p, (D — Una) ¥y - Puz
P (D —y,) (61 + 49 ) + (Prrvy) — (an)l =

F =pg (D — VUng) (eﬂ + 3 Vs ) + (l’navz) — (Jn)y - (l . 9) .
nding difference equations fo

(1.7) .
(1.8)

rit
e . he Ji’ and Bubstituting, gives

1=+ 2 mimyDy [y - » £

i Falr—1)gin py —DTomr ., _(1 N; (1.12),

;= —AYT 4 2 3
Ig;x gx; "‘Ir”lu (V,‘~V,) + 2] hud (1.12) (1
kznk o‘éT‘ulo‘ "‘= , ENO N ck—il '12).
- §= *m, e
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where c; 18 the molar concentration, n is the mean molar massg of
the mixture, Dik are multicomponent coefficients of diffusion

(which hay be evaluated in the first approximation by the kinetie
energy theory), A is the coefficient of thermal conductivity,

= Di the multicomponent coefficients of thermal diffusion, hi and
V4 are the partial Specific enthalpy and volume of the i-th compo-

nent. With Reynolq's number tending to infinity, the equations of
the mixture become thoge for a shock-wave ip an ideal N-component
mixture. The solution in this case ig found by approximation me-

thods, The result is obtained in the form
MD+umB+wm7~mU~wd+Jw=0

(1.35)
pc,.»(D—}-ulg[i-kwlgr-v)-./;,,,=0 T k=1, ., =141, . N

p(D4-u R -Fwtgy — v) = (D -1 wtgB - witgy - v;) /
Card 5/7 !
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e,
5 (1.38)

Vie —Vy) = 2,200 _, o1 1
K=t imy '"A-”k:( v V)= 4y %y ‘;WOTJ (1.39)
_ , hi
b=w, w=uw, 71 =T, C(:III[('-JL-‘])-.XE G
T iy,
Hry kot M s

where § ig the angle in the
plane 2z =
some point on the surface of discontin

O.between the tangent tg
Uity and a tangent to the

contour of the body at a point with p known x - coordinate, y ig
ALy

between the tangent to gome point on

the surface of discontinuit
‘ Y and the tang ]
contour of the body with known z—coordingigi,to ® point on the

N

3 de* ;
Ji n D [ TdInT
= él mimiDie 5 — s S (1.26)
.3 .31
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' introduced in an earlier work (DAN 155, no. 6, 196k). The solution must give in-
formation about concentration, temperature at tha buring front, and the velocity :
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ABSTRACT: In multicomponent gas mixtures the diffusion rate vectors V. = v, -

are related to concentration gradients by H-1 independent Stephan-Maxwell equa-
tions of the form
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point in a flat and in

Report presented at the 1st A1l

; ~Union Confer Heat- .
Minsk, A33R, 5-9 June 1961 erterenco on fleat- and Hass-

Exchange,
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ZdAk, Di; I RZBANUET, T,

Calculating Machines

[al
State of mechanizati in i
ation aceounting and caleulating, Vest. gtat Yo. 2, 145
st. at, No, 2, 1,52,
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Lz Isa, I,

Ways to increase the efficien
cy of bauxite deposit mining in the
I‘Iggthern Urals, Izv, vys. ucheb. zav.; tsvet, met., 3 mrf 6:9-12
. (MIRA 14;1)

SEAYETRE AT TR SRR

1. Krasnoyarskiy institut tsvetn
ykh metallov,
rudnykh mestorozhdeniy. fafodra rasrabotit
(Ural Mountains--Bauxite) (Mining engineering)
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T184, I.

Design and modeling of flexible metal fences for mine werkings
as applicable to new mining systems with roof bolting and ore
extraction on strike, Izv. vys. ucheb, zav.; tsvet, met, 4
no.4:16~23 161, : (MIRA 14:8)

1. XKrasnoyarskiy institut fsvetnykh metallov, kafedra
razrabotki rudnykh i rossypnykh mestorozhdeniy.
: (Mine roof bolting)
(Mining engineering--Electromechanical analogies)
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TISA, ISHTVAN

Cand Tech Sci ~ (dies) "Means for increasing the efficivrcy of
systems of working bauxite deposits of the Hungarian Peoplé's He-
public." Moscow, 1961. 12 pp with diagrams; (Ministry of Higher
and Secondary Specialist Education RSFSR,. Krasnoyarsk Inst of
Non-ferrous Metals imeni M. I. Kalinin); 200 copies; price not
given; (KL, 6-61 sup, 226)
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TISAT, T.

e et e

Activities of trade-unions in .enterprises after the liberation. p. 410,

ENERGIJA. (ZAjednica elektroprivrednin poduzeca Hrvatske i Institut za elek-
troprivredu u Zagrebu) Zagreb, Yugoslavia. Vol. 7, no. 10, 1958.

Monthly List of East European Accessions (EFAI) LC, Vol. 8, no. 6, June 1959.

Uncl.
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S et oud--
rs s¥:Y L‘.-.]. ER. N ~ N
r\:xf Joeea o dietn Lok, fak, University |
Safarirz v N D A
sedutl prof, MiDr, 7. Demant
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EAZ/ETSV, V. if,; DISENBIUY Yu,L,

e e e

ricvement of a suspension of abrasive particles under uwitrasonic
treatment, Alcust. zhur. 7 n0.4:493-495 161, (TR0 24:150)

1. ikusticheskiy institut A1 SSSR, loskva.
Suspensiong(Chemistry))
(Ultrasonics)
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KUZEETLOY, V.I.; TISHAROY, S.B.
Fastening of nozzles for the supplying of atomized liguids by means
of prrmznent magnets, Stan.i instr., 32 no.,11:3° 4 ‘Y41,

(Mind 14:310)
(Machine-shop practice)
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D'YAKOV, C.P. (Moskva); TISCHENKO, N.M. (Moskva); UDALOV, N.P. (Miskva)

Time relay using a thermisor and a magnetic relay. Avizx, 1“-:216::.
22 no.5:648-653 My '61. (MIRA 14:6)
(Electric relays) (Delay networks)
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Z/030/62/000/011/001/003
[0.£150 E160/EL35
AUTHORS ; Ha jda , Jeo, Doctor, .xisQQJEEL‘J. Engineer

TITLE: Photoelastic interferometer

PERIODICAL: Jemna mechanika a optika, no.ll, 1962, 334-338

TEXT: A detailed optical and mechanical Specification is given
of the interferometer built,‘aocording to the description )
published by D. Post by the Ustav teorie merania i meriacich \/ 5
pristrojov CSAV (Institute on the Theory of Measurements and {
Measuring instruments, Czechoslovak AS). Drawings of some
important parts as well as examples of recordings obtained on two
loaded models are included. The contrast of the interference
fringes on the photographic recordings wag adequate, The method
is not affected by the thickness of the model although, common to
all interferometers, it must have optically homogeneous propertiesg,
Accuracy of determining the sum of the principal stresses by this
Mmethod was also investigated, There are 12 figures,

ASSOCIATION: UTMMP-ESAV Bratislava (UTMMP-Czechoslovak AS
Bratislava)

~

SUBMITTED: August 29, 1962
Card 1/1 :
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PAVKOVCEKOVA, 0.; JACINA, J,3 T15CHLER, V,

Kidney function tests in children with Henoct-Schoenlein gurpure,
Cezk. pediat. 17 no.9:775-779 s 162.

le Detska klinika Fakultnej nemocnice v Kosiciach, prednosta prorf.,
dr, F. Demant,
(PURPURA) (KIDNLY FUNGTION T.ST3)
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Frte Mbidir. siur, Y no. 1:€6-171 101, Goion

(=

1. Ehert'roveliy pelitcihn eskiy io.t tvi im, V.I. Taniro,
= l‘ju—-‘,

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755810014-9"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755810014-9

e R TR P I TR 65

R

KAZANTSEV, V.F.; .TISENBAUM, Yu.L,

Study of the temperature de
nden
treatment, Akust,zhur, 7 P;O.nggoggé;he'glocity of ultrasonic

Y (m 1436)
lo Akusticheskiy institut AN S8SR, Moskva.
(Vltrasonic waves—Industrial applications)

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755810014-9"



"APPROVED FOR RELEASE: 07/16/2001

CIA-RDP86-00513R001755810014-9

LI ROAE S

hnid

s/046 61/007/004/0%1/014

B4104/B102
AUTHORS: Kazantsev, V. Fo, Tisenbaum. Yu. L.
TITLE; Character of motion of an abrasive suspension in ultrasonic

treatment
PERIODICAL: Akusticheskly zhurnal, v, T, no. 4, 1961, 493435

TEXT: The transport of atrasive material has been investigated

\ experimentally in & working gap for an abrasive suspensicn. Fig. 1 shows
a diagram of the test layout. Tools of different types were used to
ob%ain openings 2 in a glass plate 1. While working on the glass plate 1%
was possible to observe the motion of abrasive particles in the opening-
A high-speed camera 3 was located perpendicular to the piane cf the tool.
Phe (K(-1 (SKS~1) camera was operated with 1000-5500 pictures per second,
and the movie camera WEonvas" with 24 pictures per second. The pictures
gere eniarged twice their size. Three (BAW 250 (SvDSh-250) mercury lamps,
4, arranged under an angle of 120°, were used as light sources. The
experiments were made with an ultrasonic machine 4770, the vibration
amplitude of the tocl measured was 204, and its fregquency 18 kC/SEC~

\ =

A "
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S/046 61/007/654/5%1 /514

Character of motion of an abrasive . . B104/B102

Boron carbide no.80 %as employed. The motion pictures showed that there

Wwas no intermixture of abragive particles in the werking gap. The

randem metion of particles was of very high veiocity., 1In several cases,

the coarse particies were moving slowly along the tocl. Cavitation and V/
gas bubbles showed a strong effect on the particle motion in the working

g8p. The random motion of bubbles occurred at a higher velcoity than that
¢f the particies, Steady microflows formed around the bubbles, and

collected the fine particles, fThese fine particles moved at the same

velocity as the bubbles to the end of the tool. The motien of czoarse
partisies (~1mm/sec) is related to elastic vibrations of the tool. This

dees not affect the processing rate. BEven a slowing-down of the processing
rate by coarse partizles has been establisheq (BlankD,; Paniditzgch,
Fertschritte beim Stossiaeppen mit Ultraschalifrequenz. Werkstattsteshnik .
19€0. 50. 592-599), There are 1 figure and 5 references;i Soviet an: 4
Lon-Soviet, The three references to English»language publications read a=
follows: E. A. Neppiras. Report on Ultrasonic machining, Metalworki:z
producticu, 195§, 100, 28, 13329; E. J. Jackscn,; W. L, Nyborg, Micrescopis
eddying near a vibrating ultrasonic tool tip. J. Appl. Phys., 1959, 30,

9 - 95C; E. J. Jackson. W, L. Nyborg. Sonically induced microstreaming

tard 244’

TaO
RN <t

"y
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Charceter of motion of an abrasive ... B104/B102

near a plane boundary. J. s i
i 136130 y Acousl. Soec. Ameriea, 1959, 32, 10, 124?u1250;

AS OJIATI 4 [l u 1 k‘l o ’ SSSH L 08KV (o] b C nc t t t
2 Oq. k St C}.eb J‘ lns titut nN
l ) { k a (AC ustics I Gtitute

SUBMITTED: July 14, 1961

¢ —
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. TISENKO, Nikolsy Gavrilovich, kand, tekim. neuk; TYUMENEVA, S.T., inzh,, red.;
FREGER, D.P., red. izd-va; GVIRTS, V.L., tekhn, red, "

[Self compensating wire strain gau

ges for general use] Samokompensiro-
vannye provolochnye tenzodatechiki obshchego naznacheniia, Ianinpegrad,
1961, 43 p. (Leningradskii Dom nauchno-tekhnicheskol propagandy, Ob-

men peredovym opytom. Seriia: Kontrol®' kachestva produktsii, nq,3)
(MIRA 14:7)

QStrain gauges)

SEAT AT IS 3
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- LISHAHINOVA, L.V,

Investigating the excitability and reactivity of the cerebral
cortsx of a rabbit during the forzation of a conditioned defersa
reflez, Trudy Inst. vys. nerv, deiat. Ser. fiziol, 6:232-243 161,
(MIRA 14:12)
1. Iz Laboratorii elektrofiziologii uslovnykh refleksov, zav, -

M. 1. Livanov,
(CONDITIONED AESPONSE)
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o0 <} ! SMELTING OF PIG IRON FROM TITANIUY MAGNETITES. i 5«.‘
o 1| Jo BaoTisghhogn (Sovet, Uat., 1934, 6, 366-=371).--Blant- | l-ow
o0 ;i furnuos runs were made with (a) oone, agglomerate con- o0
o0 il ~ taining Fe 80, Ti0; 3.5, V0. 0.43%; (b) untreated .0
o0 7;" "~ Kusin ore (Fe 52, noa 13, vgo 0.73%)3 (o) untreated .0
i Kusin ore mixed with ®salted goko (74 laCl). . Pt
‘ : (a; and (b) gave & high recovory of V snd low § in the {-0@
! pig Fe. (o) guve & very liquid slag, poor recorery of V, Jee
h and high S, Cl had a destruotive effeot on the furnace ‘cow
l linings and fittings. Ch. Abe. (o) : L T
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6213728 - (75 1981

» . Transmission and Matching Theory of Homogeneonsly -
Wireless Engineer . 1 I, |Flii!'¥ier. (Arch. elekt. Ubertragung,
July, 1954 : : Jan. & Teb. 1051, Vol ¥, vos. 1 &2, pp- 814 & T6-84)
: . . athematical expressions for propagation in waveguide
Aerials and Tr ansmission Lines systems are derived directly Il:on? I&axwell's equatgians. X
The orthogonal curvilinear coofdinate system is used. |
Particular .cases considered include propagation in .
cylindrical gystems and the, effects of terminations,
inhomogeneities, discontinuities and coupling.

-
. . .
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